Shankapushpi, an important Ayurvedic drug is reputed as an alterative, laxative and brain tonic.
It (b) CNS and cardio-vascular activity:
The alcoholic extract of C. decussata had CNS depressant activity in mice, produced a fall in BP and stimulated the smooth muscles of rabbit intestine and uteri of rats and guinea pigs. It enhanced the effect of acetycholine on skeletal muscles. At the dose levels of 50, 100 and 200 mg/kg. body weight, mangiferin from C. decussate produced signs of CNS depression characterized by decreased spontaneous motor activity sedation and ptosis when administered intraperitonially as a suspension in 2% gum acacia 10 . The extract of C. pluricaulis (50 mg/kg, 250 mg/kg, 500 mg/kg. 1 g/kg. body weight) showed slight sedative but no analgesic and anticonvulsive effect in rats. It decreased the BP in dogs. The hypotensive effect could not be blocked by mepyramine maleate indicating that the plant has no histaminic activity 11 . When tested for its psychotropic effect in albino rats (50 mg/100 g body weight) it showed significant barbiturate potentiation effect 12 . At the dose 12 mg/kg and 24 mg/kg tested on dogs, maximum hypotensive action of the drug was observed in leaves (including flowers) 13 . At the dose of 100 mg / 100 g, its barbiturate potentiation effect on albino rats, though less than the standard psychotropic drug Diazepam (1 mg/100 g), was more than that of "Mandookarpani" (Hydrocotyle asiatica), providing its superiority as a Medha (intelligence) drug 14 . The alcoholic extract of leaves and flowers in the dose 300 mg/kg (short term) and 1.20 g/kg (long term) given to albino rats resulted in the decrease in the level of acetylcholine, histamine and catecholamines and also induced a definite psychoneurotropicaction 15 . Spontaneous motor activity and fighting response of mice was abolished without affecting the escape response.
The electrically induced convulsive seizures and tremorine-induced tremours were antagoinsed by the extract 16 .
Administration of alcoholic extracts of E. alsinoides in moderate doses (200 mg/kg) to albino mice induced abnormal behaviour. Drowsiness, stupor, and less motility were observed in all the animals. At moderately higher doses, scratching and increased respiratory rates were observed. The ED 50 and LD 50 values of the extracts were 450 mg/kg and 7g/kg respectively when administered orally. This shows that the drug is neither toxic nor lethal 17 . The base obtained from the acetone soluble fraction in low doses (0.02 mg) decreased heart rate and force of cardiac contraction in pithed frog heart and isolated rabbit intestinal loop. In larger doses (0.1 mg) it caused cardiac arrest in diastole. It decreased the amplitude of contraction and increased the tone of intestinal muscle in concentration of 1: 500,000 to 1:250,000 9 . In contrast, evolving hydrochloride isolated from this plant exhibited sympathomimetic activity in the preliminary test. The effect on BP, spleen volume and respiration on systemic administration (1 mg/kg) of the drug resembled that of 0.1 ml, 1 : 10,000 adrenaline, though the BP was elevated for a longer time. The intensity of response was not proportionate when the dose was raised to 2 mg/kg. Neither repetition of the same dose nor an increase in dose range was found to improve the responses. Intracorticoid injection of the drug (1 mg) produced a rise in BP sustained for an appreciable time. Effects on respiration were not significant 18 .
(c) Other activities
Soluble crystalline fractions from alcoholic and aqueous extracts of C. decussate exhibited spermicidal activity. Rat sperms were killed in 5 min by a concentration of 1 : 50,000 alcoholic and 1 : 20,000 aqueous extract of this plant. Human sperms required larger doses 9 .
At the dose of 50 mg/kg, mangiferin from C.decussata produced significant anti inflammatory effect in rats as tested by carrageenin-induced hind paw oedema, cotton pellet implantation and granuloma pouch. 10 Experimental evaluation of C.ternateatreated albino rats showed that free HCI and total acid were significantly reduced as compared to the control group. 19 The seed extract of C.ternatea showed haemolytic agglutinating reaction with human blood. 20 An experimental study on albino rats showed that increasing doses of the drug Shankapushpi (plant source not mentioned) does not increase onset of action and total duration of sedation.
The lowest and effective doses of the drug are 10 mg and 25 mg/100 g body weight of rats respectively. These doses are capable of potentiating the Nembutal hypnosis 1 ¾ times 21.
Clinical studies
Out of the four plants, only C.pluricaulis has been investigated clinically. At the dose of 30 ml/day, the drug exhibited anti-anxiety effects in 30 patients. Improved mental functions and relief in symptoms like nervousness, palpitation, insomnia, weakness, fatigue and dyspepsia were also observed. The immediate memory span in these patients was also increased 22 . The patients also showed a reduction in the level of plasma cortisol and urinary catecholamines 23 .
A clinical study on 980 cases of thyrotoxicosis indicated that Shankapushphi (C. pluricaulis) in the dose of 125 mg BD has tranquilizing effects in addition to anti thyroid property. 90 -93% improvement was observed in clinical features like weakness, palpitation, nervousness and appetite where as tachycardia tremours and easy fatifuability were found improved by 82.86%. This effect was almost similar to the standard antithyroid drug, Neomercazole with Diazepam (15 mg daily + 5 mg BD respectively). At the same time, the thyroid function tests showed a significant reduction in serum PBI levels in patients treated with Shankapushpi or in combination with standard drug as compared to standard drug alone 24 . In 25 cases of arterial hypertension, treated with the decoction of the drug (C. pluricaulis), a gradual fall in BP along with relief in the symptoms was observed. Koman (1919) did not find E. alsinoides efficacious in fevers attended with indigestion and diarrhoea 25 .
Shankapushpi (drug source not mentioned) was investigated for its use as a preanaesthetic drug. 400 mg of the drug produced sedation in 48% of the cases (115 female patients) under study. The sedation was better than 60 mg luminal. Only 12% patients of the Shankapushpi group were apprehensive. Dizziness, a side effects of pre medicates and pain at the injection site were reduced by 50%. The drug also reduced the incidence of cough during induction period and prevented the postoperative nausea. The increase in cardiac rate exhibited by Shankapushpi was overcome by giving a mixture of equal amounts of Jalanimb (Centella asiatica) and Shankapushpi. No other side or toxic effects were observed. Sedation was also observed in healthy volunteers 26 .
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